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ABSTRACT 
I The relationship of refractive error to green-red ra~os 
fi 
among color normals was investigated by asking 27 subjects to 
match a standard yellow with a mixture of red and green pri-
maries using a Nagel anomaloscope. Testing was done with 
corrected refractive error, uncorrected refractive error, and 
induced refractive error with+ 2.00 D. and+ 4.00 D. spherical 
lenses. Green-red ratios did not show any regular change with 
refractive error. Differences of refractive error among color 
normal persons do not change the measurements of color vision 
with the Nagel anomaloscope. 
l 
VARIATION OF THE GREEN-RED RATIO WITH REFRACTIVE ERROR 
INTRODUCTION 
Dimmick and Wienkel found evidence that the green-red 
ratio of myopes and hyperopes differed by significant amounts. 
Wienke2 stated that green-red ratios among color normals 
varied with refractive error. It was noted that myopes re-
quired more green than hyperopes when matching a standard 
yellow. This paper further investigated the relationship of 
refraction to the green-red ratios matching a standard yellow. 
APPARATUS AND EXPERIMENTAL DESIGN 
A calibrated Nagel anomaloscope, Model II, was used with 
a standard yellow setting of 0.005 mW/cm. The target field 
was 2°10' in size when viewed through the optics of the in-
strument. The anomaloscope was connected to a constant voltage 
transformer to guard against fluctuations of the power supply. 
Subjects wearing their habitual lens prescriptions were 
asked to match the yellow standard with a suitable mixture of 
the monochromatic red and green primaries. Two matches were 
made starting from the extreme red setting and two from the 
extreme green setting. With the Model II Nagel anomaloscope, 
no correction is needed for wavelength changes of the primaries.3 
The mean values of the four settings were converted to green-
red ratios and recorded (see Table 1). Testing was also done 
2 
with uncorrected refractive error and additional refractive 
error produced by± 2.00 Diopters (D.) and ±4.00 D. spheres 
over their habitual lens prescription without adjusting the 
anomaloscope telescope. 
Subjects included 33 optometry students and faculty from 
Pacific University College of Optometry. Tests for normal 
color vision included the Farnsworth D-15 and 100-Hue, Ishi-
hara Plates, .and the Nagel anomaloscope. Only subjects with 
normal color vision were used. Six subjects failed the tests 
and were not used in the study. Clinic case files were exam-
ined to determine refractive status and ocular health. Re-
fractive status was considered accurate to 0.25 D. Based 
on standard deviations, variation of the green-red ratios is 
+ 0.06. 
RESULTS 
Insert Figure 1 
Figure 1 plots the green-red ratios as a function of 
corrected refractive error (spherical equivalent) for each 
subject's right eye. The refractive errors ranged from -8.25 D. 
to +8.25 D. Ranges of the green-red ratios varied from 0.698 
to 0.848. The graph illustrated only random distribution of 
the ratios. 
3 
Insert Figure 2 
Figure 2 plots the green-red ratio as a function of un-
corrected refractive error (spherical equivalent). Ranges 
of the green-red ratios varied from 0.659 to 0.872. Again, 
the graph showed a random distribution of the ratios. 
The green-red ratios showed little change when refractive 
error was induced by plus and minus spherical lenses, The mean 
changes induced were as follow: 0.047 (+2.00 D.), 0.051 (+4.00 D.), 
0.058 (-2.00 D.), and 0.066 (-4.00 D.). These values fell 
within the standard deviations of accuracy. 
DISCUSSIONS 
The green-red ratios found, Fig. 1, do not show the reg-
ular change with the refractive error of the eyes reported by 
Wienke. The methods are not the same. He used a test field 
subtense of 1°38' obtained by the distance of the observer 
from a MacAdam Colorimeter. Wienke used colored lights from 
narrow band interference filters. We used slightly larger -
test fields of 2 10' and monochromatic spectral colors of the 
Nagel anomaloscope. Both studies measured the light different-
ly, but the ratios found are pure numbers and may be compared 
with each other. Our reference yellow (589 nm) is slightly 
more red than Wienke's dominant wavelength of 580 nm. His 
green (562 nm) and red (640 nm) also are different. We used 
536 nm and 670 rrm for the green and red respectfully. We 
measured over four times as many persons. Our results also 
failed to show any consistent effect with uncorrected re-
fractive error and from changing the subject's refraction 
with added negative and positive spherical power lenses. 
Measurements of the green to red ratios matching a 
standard yellow light with a Model II Nagel anomaloscope did 
not vary with the refractive error of the. subjects tested, or 
changes in refraction from added trial lenses. Prediction 
of the refractive error from the ratios reported by Wienke 
was not confirmed. Refractive error differences of color 
normal persons do not change the measurements of color vision 
with the Nagel anomaloscope (Model II). 
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